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An Event-Based Digital
Compute-in-Memory
Accelerator with Flexible
Operand Resolution and
Layer-Wise Weight/Output
Stationarity
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Context — A running Dog
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~100 ms total latency

@100 km/h — 2.5 m between two frames!
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Event-based processing to the rescue
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'/ Sparse processing
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Membrane potentials need
to be maintained at all times
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Compute in-memory (CIM) to the rescue
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SoA digital CIM approach‘e§ for SNNs have a flexibility issue
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FlexSpIM — A flexible spiking in-memory macro

1200um

B Core voltage (0.9-1.1V) [llMacro voltage (0.9-1.1V)

<

-

~

Instruction memory‘
11.5kB

¥

4

Input memory
4.25kB } FSM

N

Timing generator 1

Digital CIM-SRAM‘

macro (16kB)

ADDR#1
ADDR#2

CTRLS X

PHASE
TIMING

>

Horizontal inter- ‘J .

LY

132 to 256

connect controller

Memory bank merge
& shift (32-256b)

Internal clock ‘_

LY

732 to 256

generator

SPI A3

Potential/weight
buffer (4x4 banks)

%
TUDelft

TSMC 40nm, proven in silico!
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Highlights — CIM flexibility enables system-level savings

Different
properties!
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... for classification of the IBM gesture dataset
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Highlights — CIM flexibility enables system-level savings

Different
properties!
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Takeaway message

FlexSpIM can be tailored
to the use case and target specifications!

thanks to

Arbitrary operand mapping

/\

Flexible resolution Hybrid dataflow
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Bedankt voor
uw aandacht!



	Dia 1
	Dia 2
	Dia 3: Context – A running Dog
	Dia 4: Event-based processing to the rescue
	Dia 5: Compute in-memory (CIM) to the rescue
	Dia 6: SoA digital CIM approaches for SNNs have a flexibility issue
	Dia 7: FlexSpIM – A flexible spiking in-memory macro
	Dia 8: Highlights – CIM flexibility enables system-level savings
	Dia 9: Highlights – CIM flexibility enables system-level savings
	Dia 10: Takeaway message
	Dia 11

